RSU 1069, a 2-nitroimidazole containing an alkylating group: high efficiency as a radio- and chemosensitizer in vitro and in vivo.
Electron affinity as measured by the one-electron reduction potentian, E7(1), is the major factor influencing radiosensitizing efficiency in vitro. RSU 1069 has an electron affinity (E7(1) = 398 mV) similar to misonidazole; however, the ability of this compound to sensitize hypoxic cells is considerably greater in vitro than that of misonidazole, e.g., 0.2 mM RSU 1069 gives an enhancement ratio of greater than 2.0 compared to 1.4 for the same concentration of misonidazole. Radiosensitization studies with the MT tumor in vivo also showed RSU 1069 to be a more efficient sensitizer than misonidazole. An administered dose of 0.08 mg/g RSU 1069 yielded an enhancement of 1.8 to 1.9 using tumor cell survival and tumor cure as end-points. At least a 10-fold higher dose of misonidazole is required for a similar degree of sensitization. Low doses of RSU 1069 also radiosensitize the Lewis lung and B16 experimental tumors. The ability of RSU 1069 to potentiate the cytotoxic action of melphalan and other cytotoxic drugs towards the MT tumor was also examined. RSU 1069 (0.08 mg/g) given to mice 1 hour before melphalan gave an enhancement of 2.8.